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1 


1.1 


Table of Contents 


Introduction 


Product Overview 


The C3, Inc. Dual Port Communications Adapter (DPCA) inter- 

faces the Perkin-Elmer Multiplexor (MUX) bus with two serial 
communications interfaces. These interfaces may be used for 
communication with a variety of terminals, serial printers, 

modems, and other equipment. 


Each of the two ports has the following features: 


\e) 


Complies with EIA standards RS-232 and RS-423, FED-STD- 
1839A, and MIL-STD-188-114 (unbalanced) - Inverted or 
non-inverted data 

Operates in synchronous, asynchronous, or isochronous 
modes 

Uses internal or external baud rate clocking 

Operates in full or half duplex modes 

16 software programmable baud rates ranging from 5@ to 
192808 baud 

Data character lengths of 5 to 8 bits with an 
additional parity bit (odd or even) if desired 
Synchronous operation with 8- or 16-bit 
synchronization, transparent or non-transparent, auto- 
matic sync insertion and stripping 

Asynchronous operation with 1, 1.5, or 2 stop bits; 
parity, overrun, and framing error detection; line 
break detection and generation; and false start bit 
detection 

Dynamic reconfiguration of operating mode, character 
length, and baud rate 

Full modem control capability including reverse channel 
(secondary transmit and receive data) and ring detect 


Product Specifications 


Board size 7 inch Perkin-Elmer format 
Power requirements +5 vDC: 2.@ amp 
#15 -0.4/+1.@ VDC: @.1 amp 
-15 -1.0/+8.4 VDC: 8.1 amp 


Data transmission format 5-8 data bits, 58@-1920@ 
baud async or sync 
Comm output levels +5.5 volts 
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2 Programming Specification 


2-1 Overview 


The DPCA contains two identical serial ports. Each serial 
port may independently operate in half or full duplex mode. 
Two consecutive addresses are used for each port, the first 
even, the second, odd. The even address is used for receive 
transfers while the odd is used for transmit transfers. In 


half duplex operation, receive and transmit both use the 
even address. 


The heart of each serial port (or channel) is a Signetics 
2661C Enhanced Programmable Communications Interface (EPCI) 
integrated circuit. This is a bus-oriented version of a 
Universal Synchronous/Asynchronous Receiver/Transmitter 
(USART) which is designed to operate on a microprocessor 
Gata bus. The DPCA adapts this device to the Perkin-Elmer 
MUX bus. 


The 2661C's contain several registers used for setting up 
operating modes, determining device status, and for trans- 
mitting and receiving data. Perkin-Elmer Output Commands to 
the DPCA select these internal registers, control inter- 
rupts, and select general DPCA modes. Data written to a 
DPCA channel (via a Write Data instruction) goes into the 
register of the EPCI specified in the last Output Command to 
that channel. Data read from the DPCA also comes from the 
register last specified. 


Appendix A of this document is the data sheet from Signetics 
which describes in detail the capabilities, operation, and 
techniques for use of the EPCI. 


The following sections of this chapter detail the various 
Perkin-Elmer I/O operations available on the DPCA. 


2.2 Command Byte 


The DPCA command byte controls interrupts, sets operating 
mode (half/full duplex, read/write), controls communication 
interface signals, and selects which register in the 2661C 
EPCI may be accessed by Read or Write Data instructions. It 
may be issued to the even or odd device address with the 
Same results EXCEPT for the setting of transmit/receive 
mode. See the discussion of command bit 15, below for 
details. 
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The command byte has the following format. 


a8 | @9 1@ 11 12 13 | 14 15 
Interrupt Half Reset RCT |Register Sel.|Trans. 
Control Duplex]; EPCI Ag Al Mode 


Bit @8 and @9 - Interrupt Control 
These bits are used together following Perkin-Elmer 
interrupt control convention with bit 15 selecting 
either the transmit or receive side of the port being 
addressed. Their function is defined in Table 2-1, 


below. 

Bit 
68 69 15 Function 

CG 8 8B No change to receive interrupts 

G 1 @ Enable receive interrupts 

1 @ @ Disable (queve) receive interrupts 
1 1 8 Disarm receive interrupt 

6 @ 1 No change to transmit interrupts 

@ 1 ii Enable transmit interrupts 

1 @ 1 Disable (queve) transmit interrupts 
1 12 i] Disarm transmit interrupts 


Table 2-1. Interrupt State Command Bits 


a 


Bit 1@ - Half Duplex 
When 1, this bit selects the half duplex mode of 
Operation. When @, it selects full duplex operation. 
This bit affects how the transmit or receive sense 
status register is selected (see section 2.3), wheth- 
er transmit interrupts occur on the even or odd 
address (see section 2.5), how “clear to send" trans- 
mit interrupts are generated (see section 2.5), and 
how the "request to send" output is enabled (see 
discussion of bit 15, below). 


Bit 11 - Reset EPCI 
This bit activates the RESET pin on the 2661C when 1. 
This causes a master reset of the 2661C EPCI for the 
channel being accessed, on both the transmit and 
receive sections of the device. It terminates any 
EPCI activity and clears its internal mode, command, 
and status registers. The EPCI is in its idle mode 
until reinitialized. 
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Bit 12 = Reverse Channel Transmit (RCT) 
This bit controls the state of the Reverse Channel 
Transmit output pin, pin 14, on the communication 
connector for the port being addressed. When this 
bit is 1, pin 14 assumes an active (high) state. 


When this bit is @, pin 14 assumes an inactive (low) 
state. 


Bit 13 and 14 - Register Select 
These bits select which of the internal registers of 
the 2661C EPCI will be accessed by subsequent read 
and write data commands. Table 2-2, below, describes 
the registers selected by these bits. 


A@ Al Read Data Write Data 
8 @ Recv Holding Reg Trans Holding Reg 
86 1 Mode Reg 1 & 2 Mode Reg 1 & 2 
1 @ EPCI Status Reg Synl/Syn2/DLE Reg 
1 1  EPCI Command Reg EPCI Command Reg 


Table 2-2. Register Select Command Bits 


Bit 15 - Transmit Mode 
This bit controls whether this command applies to the 
transmit or receive side of the addressed DPCA chan- 
nel. When 1 this bit indicates an affect on the 
transmit side, when @ to the receive side. It is 
used in conjunction with the interrupt control bits, 
@8 and @9, to determine if transmit or receive inter- 
rupts are to be affected. When in half duplex mode, 
it puts the channel in either transmit or receive 
mode (affecting transmit or receive status register 
selection and the generation of "clear to send" 
interrupts on the transmit side). 


In either full or half duplex mode, this bit affects 
generation of the “request to send" (RTS) output, pin 
4. RTS is generated by the DPCA if the corresponding 
bit is set in the 2661C EPCI Command Register (refer 


to Appendix A, page 7) and the channel is in transmit 
mode. 


SPECIAL NOTE: In full duplex operation (bit 10 off), 
transmit or receive mode may only be selected from 
the odd (transmit) device address. In full duplex 
mode, bit 15 of the even (receive) address may be 
used for selecting transmit or receive interrupt 
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control but it has no affect on enabling of the "RTS" 
output. 


At system power-up (or system clear), the board is in a 
state that can be emulated by output commands of Clh then 
D@h, that is, interrupts (both transmit and receive) are 
disarmed, the 2661C EPCI is reset,®the board is in full 
Guplex and receive modes, RCT is off, and A@,Al is @@ (Se- 
lecting the 2661C holding registers). 


2.3 Status Byte 


The DPCA has two separate status bytes, one for transmit 

Status, one for receive status. In full duplex mode, re- 
ceive status is returned when a sense status is issued to 
the even device address while transmit status is returned 
from the odd address. 


In half duplex mode, receive status is returned when the 
last command issued had a @ in bit 15 (the Transmit Mode 
bit). Transmit Status is returned if bit 15 was 1. In half 
duplex mode the same status is returned from either the even 
or odd device address. 


Several of the status bits are extracted from the 2661C 
internal status register by the DPCA logic. The 2661C 
Status register is read once by each sense status (or inter- 
rupt acknowledge cycle) from the Perkin-Elmer processor. 


The receive status byte has the following format. 


88 g9 1g 11 12 13 14 15 
Over |Parity FE/ Ring Recv RCR -DCD -DSR 
Run Error|Sync D Busy 


Bit 098 - Overrun 
This bit, when 1, indicates that the previous charac- 
ter received into the receive holding register of the 
2661C was not read by the processor at the time a new 
character was received into it. This bit is cleared 
when the Reset command bit is issved via an output 
command, when the 2661C receiver is disabled, or when 
a reset error command is written to the 2661C command 
register. This bit is extracted from the 2661C 
internal status register. 


Bit 69 - Parity Error 
This bit, when set, indicates a received parity 
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Bit 196 


Bit 11 


Bit 12 


Bit 13 


error. It is cleared when the next character is 
loaded into the receive holding register of the 
2661C, when the Reset command bit is issued via an 
output command, when the 2661C receiver is disabled, 
Or when a reset error command is written to the 2661C 
command register. This bit is extracted from the 
2661C status register. Consult Appendix A for fur- 
ther details. 

- Framing Error/Sync Detect 

In asynchronous modes of operation, this bit indi- 
cates that the received character was not framed by a 
stop bit. (Only the first stop bit is checked if 
more than one was received.) If the received charac- 
ter was @ and this bit is l, it is likely that a 
break condition may be present. This bit is cleared 
in asynchronous mode when the reset error command is 
written to the 2661C command register. 


In synchronous transparent mode it indicates the 
receipt of the specified 8 or 16 bit sync sequence 
or, after initial synchronization, the receipt of a 
DLE-Sync pair. In synchronous mode, this bit is 
cleared by a sense status or by reading the 2661C 
Status register. CAUTION: It has been observed that 
the 2661C occasionally clears this bit before it can 
be read if the DPCA is in a tight sense status loop. 


This bit is also cleared when the Reset command bit 
is issued via an output command or when the 2661C 
receiver is disabled in either sync or async mode. 
This bit 1s extracted from the 2661C status register. 
Consult Appendix A for further details. 


- Ring 
This bit is 1 when the Ring signal line from the 
communication line, pin 22, is on (high). 


- Receive Busy 

This bit, when 1, indicates that no data byte is 
ready to be read from the 2661C receive holding 
register. It is generated directly by the -RxRDY 
output pin from the 2661C. This bit is set when the 
processor reads the receive holding register or when 
the receiver is disabled. 


- RCR (Reverse Channel Receive) 


This bit is 1 when the RCR signal line from the 
communication line, pin 16, is on (high). 
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Bit 14 ~ -DCD (Not Data Carrier Detect) 
This bit is 1 when the DCD signal line from the 
communication line, pin 8, is off (low). This bit is 
extracted from the 2661C status register. 


Bit 15 ~ -DSR (Not Data Set Ready) 
This bit is 1 when the DSR signal line from the 
communication line, pin 6, is off (low). This bit is 
extracted from the 2661C status register. 


The transmit status byte has the following format. 


88 89 18 2 12 13 14 15 
iW Gg g Ring Trans RCR -CTS -DSR 


| Busy 


Bit ll - Ring 
(See Transmit Status register bit 1l, above.) 


Bit 12 -~ Transmit Busy 

This bit, when 1], indicates that the transmit holding 
register of the 2661C has been loaded by the proces- 
sor and the data has not been transferred to the 
transmit shift register. This bit is initially B@ 
when the transmitter is enabled. It is generated 
directly by the -TxRDY output pin from the 2661C. 
Consult Appendix A for further information. 


Bit 13 - RCR .(Reverse Channel Receive) 
(See Transmit Status register bit 13, above.) 


Bit 14 - -CTS (Not Clear to Send) 

This bit is 1 when the CTS signal line from the 
communication line, pin 5, is off (low). This bit 
reflects the -CTS input bit to the 2661C. It must be 
@ for the transmitter to operate. If it goes high 
Guring transmission, the character in the transmit 
shift register is completed before transmission 
stops. Consult Appendix A for further explanation. 


Bit 15 - -DSR (Not Data Set Ready) 
(See Transmit Status register bit 15, above.) 
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2.4 Data Transfers 


Data transfers, read data and write data, on the DPCA trans- 
fer data into or out of the 2661C register specified in the 
last output command instruction. Refer to Table 2-2, above, 
for the register select codes. Data transfers may be done 
to either the even or odd address with exactly the same 
effect. . 


Transfers to the transmit holding register in the 2661C 
(AG=Al=8) should be done only when the transmit sense status 
register Transmit Busy bit, 12, is @. Likewise, reading of 
data from the 2661C internal receive holding register 
(A@=Al=@) should only occur when the receive sense status 
register Receive Busy bit is @. Transfers to the other 
internal registers are not governed by the busy bits. 


Refer to Appendix A for 2661C EPCI usage. This document 
defines the 2661C's internal registers and the recommended 
initialization sequence for the device. If the device has 
been initialized for transmitting, the Transmit Busy status 
bit should be @, indicating that the 2661C is ready to 
accept a data byte. If initialized for receiving data, 
Receive Busy status should be 1, indicating no data avail- 
able. If Receive Busy is @, a byte may be read from the 
receive holding register to force Receive Busy to l. 


2.5 Interrupts 


Each channel of the DPCA has two different types of inter- 
rupts, one for transmit and one for receive. These inter- 
rupts are separately controllable by command to the DPCA, 
see section 2.2 for details. These interrupt circuits may 
be in one of three states. (These states are standard for 
Perkin-Elmer controllers.) They are: 


1) Enabled - Interrupts generated by the channel are 
passed through to the processor. 


2) Disabled - Interrupts generated by the channel are 
not passed to the processor but are queued. When 
the interrupt logic is later enabled, a queued 
interrupt will be passed to the processor. 


3) Disarmed - Interrupts generated by the channel are 


neither passed on to the processor nor queued. Any 
queued interrupts are ignored. 
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At power up, all interrupt circuits on the DPCA are dis- 
armed. 


The conditions which cause transmit and receive interrupts 
are shown in Table 2-3, below. NOTE: The transmit inter- 
rupt caused by the 1 to @ transition of the -CTS signal only 
occurs when the channel is in half duplex, transmit mode. 
This interrupt is also generated if -CTS is @ when half 
Guplex, transmit mode is entered. 


Signal Transition Interrupt 
Ring G8 to l Receive 
-~DCD G8 to l, 1 to @ Receive 
RCR @ to l, 1 to @ Receive 
-DSR @ to l Receive 
RxBusy 1 to @ Receive 
TxBusy 1 to @ Transmit 
-CTS @ tol, 1 to @* Transmit 
*see note in text 


Table 2-3. DPCA Interrupt Sources 


In full duplex operation, receive interrupts come from the 
even device address and transmit interrupts from the odd 
Gevice address. In half duplex mode, both receive and 
transmit interrupts use the even device address. 


Within the DPCA board, the following interrupt priority is 
followed: 


1) Channel A Receive Interrupt (highest) 

2) Channel A Transmit Interrupt 

3) Channel B Receive Interrupt 

4) Channel B Transmit Interrupt (lowest) 
NOTE: During the interrupt acknowledge cycle, the Perkin- 
Elmer processor issues a sense status to the interrupting 


Gevice. This sense status resets the "Sync Detect" status 
bit, if set. See section 2.3, above, for more information. 
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2.6 Typical Code Sequence 


This section presents the flow for a few typical code se- 
quences for controlling a DPCA. 


Note in these examples that the last Output Command to the 
channel contains @@ in the register select field and that 
processor interrupts are disallowed while the register 
select bits are nonzero. This keeps transmit and receive 
logic from interfering with each other during full duplex 
operation. 


/* Reset the DPCA hardware. This sequence * / 
/* emulates conditions found at Power-up or * / 
7 = Init for the channel being accessed * / 


ResetChannel: 
OutputCommand Clh /* disarm Tx ints */ 
OutputCommand D@gh /* disarm Rx ints,init 2661 */ 


/* Initialize the 2661C internal registers * / 
InitChannel: 
LockoutInterrupts 


OutputCommand @2h /* select mode regs */ 
Call InitEpciModeRegs /* see appendix A */ 
OutputCommand @4h /* select sync regs */ 
Call InitEpciSyncRegs /* see appendix A */ 
OutputCommand @@Gh /* select hold regs */ 
AllowInterrupts 

/* Start-up transmitter */ 


StartTransmitter: 
LockoutInterrupts 


OutputCommand g@6h /* select cmd reg */ 
WriteData (TxInitCmd) /* init cmd reg */ 
OutputCommand 41h /* select holding regs 
& enable Tx ints */ 
AllowInterrupts 
/* Stop transmitter * / 
StopTransmitter: 
LockoutInterrupts 
OutputCommand @6h /* select cmd reg */ 
WriteData (TxStopCmd) /* modify cmd reg */ 
OutputCcommand Clh /* select holding regs 
& disarm Tx ints */ 
AllowInterrupts 
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/* 


Start-up receiver 


StartReceiver: 


/* 


LockoutiInterrupts 
OutputCommand @6h 
WriteData (RxInitCmd) 
OutputCommand 48h 


AllowiInterrupts 


Stop receiver 


StopReceiver: 
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LockoutInterrupts 
OutputCommand @6h 
WriteData (RxStopCmd) 
OutputCommand C@h 


AllowInterrupts 
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/* 
/* 


a 


select cmd reg */ 
init cmd reg */ 
select holding regs 
& enable Rx ints */ 


7, 


select cmd reg */ 
modify cmd reg */ 
select holding regs 
& disarm Rx ints */ 
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3 Theory of Operation 


3.1 Overview 


The C3 Dual Port Communication Adapter (DPCA) contains two 
independent serial communication ports on a single half- 


board. The two ports (or channels) are identical in func- 
tion. = 


The functional block diagram for the DPCA is shown on sheet 
1 of the schematic drawings in Appendix B. This chapter 
presents the theory of operation for each functional block. 
Where the two ports have separate but identical blocks, only 
the A port is discussed. 


References are made throughout this chapter to the schematic 
drawing for the DPCA contained in Appendix B. These refer- 
ences are of the form [pPzZZ] where "P" is the page (sheet) 
number of the schematic and "ZZ" is the zone on that sheet 
in alphabetic column and numeric row. Signal names ending 


with "@" are active low, those ending with "1" are active 
high. 


3.2 Bus Transceiver Logic 


The DPCA is a byte oriented device and therefore uses only 
the low-order eight bits of the MUX bus for data transfers. 
These signals are buffered using a pair of 8T26A tri-state 
transceivers [p6zD2]). This buffered tri-state bus, TSB@81l 
through TSB151, is used throughout the DPCA by both the A 
and the B port logics. This bus normally is driven from the 
MUX bus. During transfers from the DPCA to the processor, 
the transceivers are turned around to drive the MUX bus from 
the tri-state bus. 


This turn around occurs during data requests (ADRG@ or 
BDRGQ), status requests (ASRG@ or BSRGO), or interrupt 
acknowledgment cycles (ARATN@ or BRATN@), controlled by a 
7438 8-input NAND gate [p6zC2]). 


The transceiver logic also provides Schmidt input receivers 
for the system clear Signal (SCLR@) and the data signals 
(DG@68 and D878) from the MUX bus. These extra data bits are 
used for address recognition purposes only. The buffered 
system clear signal, CSCLR@, is used throughout the board 
for initializing latches and the 2661C EPCI's at system 
power-up and system reset. 
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3.3 Address Logic 


The DPCA has separate address logic for the A and the B 
ports. Each port responds to two addresses, determined by 
the high-order nine bits of the ten bit device address. The 
even port (low-order address bit is @) is used for receive 
Side transfers in full duplex mode and for all transfers in 
half duplex mode. The odd port is used for transmit trans- 
fers in full duplex mode. 


This logic has the function of recognizing the port address, 
determining if the even or odd address is being used, ac- 
knowledging the address transfer from the processor, and 
generating the interrupt vector for interrupt acknowledgment 
cycles. 


The Perkin-Elmer MUX bus uses a 19-bit device address. The 
low order ten data bits of the MUX bus are used for this 
address. To select a device, the processor places the 
board's address on the MUX bus and then asserts ADRS@ on the 
bus. This address is held on the bus until the addressed 
board responds with SYNC@ to acknowledge this transfer. 


The port address is configured by a 7-position device ad- 
dress jumper strip [p2zD2] and by a 6-position extra address 
jumper [p2zE2]. The selected address is constantly being 
compared with the contents of bits 96 through 14 of the 
local tri-state bus by an XOR gate [p2zFl}, which produces a 
low when D@61 matches the high order selection, and a 
25LS2521 8-bit comparator [{p2zCl]. 


The leading edge of ADRS@ from the processor latches the 
output of this comparison into the address flag latch 
{[p2zF3} to produce the signal AADF1, which indicates that 
this port is addressed. Simultaneously, the low order 
address bit is latched from TSB151 by a 7474 [(p2zE3) to 
Getermine if the even (receive) or odd (transmit) device 
address has been selected. 


If the port is addressed and in full duplex mode, the A Send 
Address signal, ASADR1 [p2zG3], or the A Receive Address 
Signal, ARADR1 [p2zG3], is activated if this odd address 
latch is 1 or @, respectively. 


The signal AADSYN@ [p2zG3]} is used to generate the SYNCG 
output to the processor. This signal acknowledges that the 
board has been addressed. It is active only while ADRS@ is 
on and the address flag latch is active. 
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During the interrupt acknowledge cycle, the address logic 
places the device address onto the tri-state bus for trans- 
fer to the processor. This is done by a 74LS241l non-invert- 
ing octal buffer [p2zC5] on receipt of the A Receive Atten- 
tion (ARATN@) signal [p2zC6]). The low order bit of this 
returned address is 1, indicating the odd (transmit) device, 
only when a transmit interrupt is present (AWRTINT1) and the 
port is in full duplex mode. The two high order address 
bits are driven directly onto the MUX bus by the 7438 gates 
located at [p2zFl] and [p2zF2]. 


3.4 Bus Control Logic 


This logic receives the MUX bus data transfer control sig- 
nals and gates them with the address flag signals from the A 
and B port address logic to generate the gated control 
Signals used throughout the DPCA logic modules. In addi- 
tion, the data transfer acknowledge signal, SYNC@, is gener- 
ated by this logic. 


Four MUX bus control signals, command (CMD@), status request 
(SRO), data request (DR@), and data available (DA@), are 
received by a 74LS241 non-inverting tri-state buffer 
[p7z2B5]. This buffer is enabled by the A Address Flag 
Signal, AADFl. When not enabled, the outputs of the '241 
are in high impedance mode, allowing the 4.7 Kohm pull-up 
resistors to force the signals inactive (high) when the port 
is not addressed by the processor. 


The MUX bus data transfer acknowledge signal, SYNC@ (or 
SYN@) [{p7zG3] must be generated by the addressed port in 
response to all transfers to or from that port on the MUX 
bus. The six types of transfers are: 


1) Address transfer (ADRS@) 
2) Command (CMD@) 
3) Status Request (SRG) 
4) Data Available (DAG) 
5) Data Request (DRG) 


6) Interrupt acknowledge (RACK®@) 
These signals, after appropriate gating through both ports, 


are logically ORed by the 745133 13-input NAND gate [p7z2F3]. 
When any of these signals is asserted, C66 [p72F4] begins 
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charging through R66. After approximately 358 ns., the 
output of the 74808 [p7zG3] goes high, generating SYN@. When 
the control signal is deasserted, SYN@ is immediately re- 
leased and C66 is quickly discharged through CR9. The 3598 
ns. delay allows data to stabilize on the MUX bus when the 
DPCA is transmitting to the host. Although generated for 
data coming from the processor as well, the delay is not 
required in this case. 


3.5 Status Logic 


Each port of the DPCA has two status registers, one for 
receive status and one for transmit. The A port receive 
Status register is generated by a 74LS241 8-bit non-invert- 
ing buffer [p2zB5]. This buffer, when enabled, places a 
variety of signals onto the DPCA's tri-state bus. The 
buffer is enabled when the gated status request signal, 
ASRG1 [p2zA6), is active and either the port is in full 
duplex mode and the even device is being addressed (ARADR1) 
Or the port is in half duplex receive mode (AHWRT@ false). 


Similarly, the transmit status register is a 74LS241 [p2zB3] 
which is enabled when gated status request is active and 
either the port is in full duplex mode and the odd device is 
being addressed (ASADR1) or the port is in half duplex 
transmit mode (AHWRT1l). 


3.6 Command Logic 


Each port of the DPCA has its own command logic, and these 
logics are identical in function. The DPCA command logic 
Captures command data transmitted by the processor. 


The command data processed by the command logic set the 
operating modes for the port, select which internal regis- 
ter(s) of the 2661C EPCI are to be accessed, reset the 
2661C, and determine the state of the Reverse Channel Trans- 
mit output on the communication port. The high-order two 
command data bits are used for interrupt control and are 
discussed in section 3.8.1, below. 


When the port is addressed (either even or odd address) and 
CMD@ is asserted on the MUX bus, the gated command signal, 
ACMG1 [p3zA4] is generated by the DPCA control logic. On 
the leading edge of this signal, bits 18, 12, 13, and 14 are 
latched into a 74175 quad D-type latch [p3zC3&C4]}. These 
bits are “Half Duplex", "RCT", "A@", and "Al", respectively. 
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Data bit 15, “Transmit Mode", is latched into the trans- 
mit/receive mode latch [p3zCl] at this time only if the port 
is in (or entering) half duplex mode (command bit 1@ = 1) or 
if the port is in full duplex mode and the odd (transmit) 
address is being accessed. Therefore, if the channel is in 
full duplex mode and a command is issued to the even (re- 
ceive) address, transmit/receive mode is not modified. 


If the “Reset EPCI" bit of the command, bit 11, is on, the 
Signal ARST1 [p3zB4] is generated for the duration of the 
CMD@ pulse from the processor. This signal causes the 2661C 
EPCI reset pin to be activated. Note that ARST1l is also 
generated by system clear (CSCLRO), which comes from the MUX . 
bus SCLR@ signal. 


Two additional signals are generated by this logic, AHWRT1 
[p3zD2] and AHWRT@ [p3z2E2]. The first signal is generated 
when the board is in half duplex and transmit (write) mode. 
The second is generated when the board is in half duplex and 
recelve mode. 


3.7 2661C/Control Logic 


This logic contains the 2661C Enhanced Programmable Communi- 
cations Interface (EPCI) and the logic which directly con- 
trols it. Refer to Appendix A for a detailed discussion of 
the 2661C and its pin functions. 


Three MUX bus operations transfer data into or out of the 
2661C: data request (DRG), data available (DA@), and status 
request (SR@). During status requests, the 2661C is discon- 
nected from the tri-state bus, its internal status register 
is selected, and three of the status bits are routed to the 
receive status register. 


The 7490 and 74988 gating on the A@ and Al inputs to the 
2661C [p3zE2&E3] allows the A@ and Al bits from the command 
latches through to the 2661C unless a status request is in 
process for this port. In that case, A@ and Al are forced 
to l and @, respectively, to select the internal status 
register. 


A 74LS245 8-bit tri-state transceiver [p3zG3] is used for 
controlling the 2661C's access to the tri-state bus. During 
a status request, the transceiver is disabled, allowing the 
2661C data pins to freely drive the appropriate receive 
status register bits. 
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At all other times, the transceiver is enabled. It normally 
transfers data on the tri-state bus to the 2661C data pins. 
When a data request is issued to the port, however, the 
direction of the transceiver is altered to allow the 2661C 
to drive its data onto the tri-state bus and from there onto 
the MUX bus. 


The 2661C has several requirements on its chip enable (-CE) 
input. The chip enable signal must be active for a minimum 
of 256 ns. On reads from the 2661C, data is not valid until 
260 ns. after chip enable is asserted and it is valid for at 
least 108 ns. after chip enable is deasserted. On writes to 
the 2661C, data is accepted on the trailing edge of the chip 
enable signal. (This differs from Perkin-Elmer convention, 
where data is normally accepted. from the processor on the 
leading edge of the control signal - ADRS@, CMD@, or DAG.) 


To handle these requirements, two one-shots and some special 
timing circuitry have been provided. Refer to the timing 
Giagram in Figure 3-1, below, for an illustration of the 
chip enable timing for status requests, Gata requests, and 
data available. For both status requests and data requests, 
the 26882 chip enable one-shot [p3zD4] is triggered for a 
maximum of approximately 358 ns. This triggering is delayed 
Slightly (approximately 35 ns.) by C2@ [p3zD5]) from the 
leading edge of ASRG1 and ADRGl. 


For writes to the 2661C, data available (ADAG1) triggers the 
chip enable one-shot, delayed about 35 ns. by C2@. Simulta- 
neously, C32 [p3zC6] starts charging up. After approximate- 
ly 238 ns., the voltage on C32 gets to a sufficient level to 
trigger the chip enable reset one-shot. This resets the 
chip enable one-shot, ending the chip enable (-CE) for the 
2661C. At this point, the data presented to the 2661C data 
pins is loaded into the specified register. 


The transmit and receive ready pins on the 2661C, -TxRDY 
and -RxRDY, are open drain outputs. These signals are 
pulled up by 1@ Kohm resistors and buffered by 74LS@8 gates 
[p3zG4] to form the receive and transmit busy signals, 
ARXBSY1 and ATXBSY1l. 


The transmit and receive clock pins on the 2661C, TxC and 
RxC, are bidirectional - they may be either inputs or out- 
puts. Direction for these pins is determined by the 2661C 
internal mode register setting. Figure 3-2, below, is a 
representation of the transmit and receive clock circuitry 
on the board. When using an externally supplied transmit 
clock on port A, jumper X17 must be opened to keep the DPCA 
Griver from controlling pin 15 of the communication connec- 
tor. X44 is installed to allow the external transmit clock 
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Figure a. 2661C Chip Enable Timing 


to enter the 2661C. When the receiver output is high, the 
1@ Kohm pull-up resistor at the 2661C keeps its input high. 
When the receiver output goes low, the 2661C pin is pulled 
low through the diode. 
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1-17] >0-0 a ARXCO i ARXCL > " o—(s1-17 
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11-15] 0-0 op ATXCO << ATxCh > D O1-15 
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Figure 3-2. Transmit/Receive Clock Logic 


When uSing an internally supplied receive clock on port A, 
X45 should be removed and X16 installed. With X15 open, the 
output of the receiver, ARXC@, goes high. For externally 
Supplied clocks, X45 should be installed and X16 removed. 


3.8 Interrupt Logic 


The DPCA has four sources of interrupts: transmit inter- 
rupts and receive interrupts from both the A and B ports. 
The logic for these interrupts 1s more closely shared by the 
two ports than that for most other functions on the board. 
The DPCA interrupt logic consists of three parts: the 
interrupt state logic, the interrupt setting logic, and the 
interrupt arbitration logic. 
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3.8.1 Interrupt State Logic 


As discussed in section 2.5, the interrupt logic for the 
DPCA may be in three states: enabled, disabled, and dis- 
armed. For each of the four sources of interrupts, two 
latches are used to maintain that source's state. One latch 


is active if the interrupt is enabled, the other if it is 
armed. 


The port A receive state latches are typical of the four. 
These latches are 74276 J-K latches with negative clocking. 
The enable latch [p6z2B4] has as its clock the gated command 
Signal, ACMG1, ANDed with TSB15@. Therefore the latch 
changes state on the trailing edge of an A port command 
having a @ in bit 15. Its J input is TSB@91 and its -K 
input is TSB@81. Therefore, there is no change when bits 8 
and 9 are @, it goes high when bit 8 is 1 and bit 9 is @, it 
goes low when bit 8 is @ and bit 9 is 1. When both bits 8 
and 9 are high, this latch changes state. Therefore, when a 
disarm command is issued, the output of the enable latch is 
unknown. (In this case, it doesn't matter.) 


The interrupt armed latch [p6z2C4] has the same clocking as 
the enable latch. Its J input is 1 if bits 8 and 9 differ. 
Its -K input is @ only if bits 8 and 9 are 1. Therefore, 
there is no change when bits 8 and 9 are @, it goes high 
when bits 8 and 9 differ, and it goes low when bits 8 and 9 
are 1. This latch cannot enter the toggling state. 


Both latches are cleared at system clear. 


3.8.2 Interrupt Setting Logic 


The interrupt setting logic for the A port is identical to 
that for the B port. The A port logic is discussed here. 

There are separate interrupt latches for transmit and re- 

ceive interrupts. The transmit interrupt latch [p4zB5] is 
held cleared when the transmit state is disarmed. 


When interrupts are armed (enabled or disabled), the trans- 
mit interrupt latch may be set by firing any of three one- 
shots. The rising edge of ACTS@ (CTS comm signal going 
inactive) fires a 26S@2 [p4zBl]. A 74123 [{p4zB2] is trig- 
gered when ACTS@ is low and AHWRT1 is high (the port is in 
half duplex transmit mode). Therefore this triggering 
occurs if in half duplex transmit mode when CTS is activated 
or if CTS is active when the port is placed into half duplex 
transmit mode. A third one-shot, a 74123 [p4zB4], is trig- 
gered when transmit busy (ATXBSY1) falls. 
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Once the transmit interrupt latch is set, it is gated with 
the enable and armed (ASEN] and ASDSM@) signals to generate 
the MUX bus attention signal, ATN@ [p4zG6]. This latch 
Stays set until the transmit interrupt is acknowledged. 


To acknowledge the transmit interrupt, the interrupt arbi- 
tration logic generates the A port received attention 
(ARATN1) signal [p4zC6]}. 


The receive interrupt request is inverted and fed to the 
transmit interrupt logic as AWRTINT]1 [p4zB6]. If no receive 
interrupt request is present, the output of the 7480 NAND 
gate [p4zB5] goes low when ARATN1] goes active and the trans- 
mit latch is clocked when ARATN1 ends. While a transmit 
interrupt request is being acknowledged, receive interrupts 
are redundantly inhibited by the 7468 gate [p42E6] and by 
CR7 [p4zD6]. 


Receive interrupts have priority over transmit interrupts. 
If the receive interrupt latch [p4zE6] is active and en- 
abled, the 748@ transmit interrupt acknowledge gate [p4zB5]} 
is disabled because AWRTINT1 is off. The receipt of ARATN] 
therefore clears the receive interrupt latch [p4zE6]}. 


The receive interrupt latch is set when: 


Oo The data set ready (DSR) comm signal drops, forcing 
ADSR@ to go high and trigger a 26S@2 one-shot 
[p4zE1], 

Oo The receive busy signal (ARXBSY1) signal drops, 
triggering a 26S@2 one-shot [p4zZE3], 

© The ring comm signal becomes active, forcing ARINGI] 
high and thereby triggering a 26S@2 one-shot 
[p4zE4], 

o The reverse channel receive (RCR) comm signal chang- 
es, forcing ARCR1 to change. This causes a momen- 
tary low from a 7486 XOR gate [p4zE4)], or 

o The data carrier detect (DCD) comm signal changes, 
changing ADCD1 and thereby pulsing the output of an 
XOR gate [p4zE5] low. 


3.8.3 Interrupt Arbitration Logic 


The RACK@ signal is sent by the processor in response to an 
attention request (ATN@) by one or more boards on the MUX 
bus. The RACK@ signal is daisy-chained from board to board. 
The board with the highest interrupt priority gets RACK@ 
first. If it does not have an interrupt pending it passes 
it to the next board in the interrupt chain by activating 
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TACK9, which is connected to the RACK@ signal of the next 
board. 


The interrupt arbitration logic is used to route the re- 
ceived interrupt acknowledge signal, RACK® [p62A2], to 
either the A port, the B port, or to the next board in the 
interrupt acknowledge chain. 


If the A port is requesting an interrupt (AINT1 is high), 
the acknowledge is passed to the A port via ARATN@ [p6zC4]. 
If the A port is not requesting an interrupt but the B port 
is (BINT1 is high), the acknowledge is passed to the B port 
via BRATN@ [p6zG3]. Otherwise, the transmit acknowledge 
Signal, TACK@ [p6zG2], is activated and sent to the next 
board in the acknowledge chain. 


Cross-coupled NAND gates are used to inhibit changes to the 
acknowledge routing while an acknowledge is in progress. 
For instance, if a B port interrupt is being acknowledged 
and AINT1 comes active while BRATN@ is active, BRATN@ con- 
tinues to be active for the duration of the RACK@ signal, 
even though the A port has a higher interrupt priority than 
the B port. ARATN@ does not go active until the next RACK@ 
Signal comes to the board. 


3.9 Line Drivers and Receivers 


The DPCA is designed to comply with EIA standards RS-232 and 
RS-423 (FED-STD-1030A). It also complies with MIL-STD-188- 
114 for unbalanced signals. The receivers are 88LS120 
balanced receivers configured as inverters. All receivers 
have a common ground reference line which connects to pin 7 
of the comm connector. This ground is also connected to 
logic ground on the DPCA via jumper X5@ [p5zCl] for the A 
port (jumper X28 [pllzCl] for the B port). For RS-423 and 
MIL-STD-188-114 usage, this jumper should be removed so that 
pin 7 becomes receive common and is isolated from logic 
ground. For RS-232, this jumper should be installed. 


Each receiver has a .@@1 mfd response control capacitor, for 
example, C6l [{p5zB2]. This is used for suppression of high 
frequency noise on the input line. An offset voltage of 
approximately -6 volts is generated by the R52/R53 divider 
network. This offset voltage forces the inverting input to 
be above approximately @.6 volts before the gate switches. 
This is to ensure that the receiver output is high if its 
inverting output is disconnected. 
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The drivers used on the DPCA are 9636AS. These drivers are 
inverting and generate output signal levels of 5.5 volts 

or -5.5 volts. These levels allow compatibility with all 
the comm standards met by this board. 


Pin 1 of the 9636As is used for a waveshaping resistor. A 
value of 128 Kohm is used, causing a rise and fall time in 
the output of approximately 15 microseconds. This allows 
compliance with MIL-STD-188-114 for baud rates up to 19.2 
Kbaud. The Signal rise and fall transitions are shaped as 
linear ramps. These slower rise and fall times cut down on 
cross talk generated within comm cabling connected to the 
DPCA. 


In certain MIL-STD-188-114 applications, it is necessary to 
invert the sense of the transmit and receive data signals. 
This inversion is accomplished using 7486 XOR gates 
[p5zG4&F5}. When jumper X6 [p5zE6] (X5 [pllzE6) for the B 
port) is installed, ADINV1 is low and the XORs do not invert 
the data signals. xX6 is usually installed. 


Four V18ZAl varistors are used on each port to protect the 
most commonly used signal lines: frame ground (pin l), 
transmit data (pin 2), receive data (pin 3), and signal 
ground (pin 7), from high energy transients on the comm 
line. 


Note: Sheet 12 of the DPCA schematics depicts RS-232 line 
receivers which are no longer used on the DPCA. These 
receivers are not compliant with RS-423 and MIL-STD-188-114. 
Also, the schematics indicate that 7515@s may be substituted 
for the 9636As in RS-232 applications. To maintain compati- 
bility with RS-423, 75158s are no longer used on DPCAs. 


3.18 Baud Rate Clock 


A standard crystal oscillator circuit is used on the DPCa. 
This circuit [p2zE5&F5] uses a 5.9688 MHz crystal only, 
since only the 2661C (formerly 2661-3) version of the EPCI 
is used on the board. 


49-522 ROG 23 


DPCA Hardware Reference Manual 23 September, 1985 


4 Configuration Specification 


4.1 Overview 


As stated in chapter 1, the DPCA is a flexible communication 
interface board. Much of its flexibility is due to the 
power of the 2661C Enhanced Programmable Communication 
Interface (EPCI) chip. The rest of its flexibility is due 
to the configuration options available on the board. 


Hardware configuration of the DPCA is performed using DIP 
Switches and jumper shunts. 


4.2 Address Selection 


The DPCA contains two independently addressable ports, 
designated A and B. Each port recognizes two 10-bit ad- 
dresses. The nine high-order address bits are selectable 
and the low-order bit is either @ or 1 to select the receive 
logic or the transmit logic when the port is operating in 
full duplex mode. 


The two high-order address bits for both ports are selected 
by the jumper strip at coordinate 9G on the circuit board. 
Refer to Figure 4-1. This jumper strip has a column labeled 
"A" and one labeled "B". To select the proper address range 
for the ports, set the jumpers in the appropriate column as 
indicated in Table 4-1, below. 


Address Range Bit 6 Bit 7 
O@xxh 


1 

1-2 
lxxh 1-2 
2xxh 2-3 
3xxh 2-3 


Table 4-1. High Order Address Selection 


The low order address selection for the A and B ports is 
accomplished using the jumper strips at board location 1@0C 
and 5C, respectively. (On some board versions, there are 
DIP switches at these locations.) There are only seven 
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DPCA Configuration Option Locations 


Figure 4-1. 
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positions to be selected here since the least significant 
address bit is software selected. 


The most Significant bit (MSB) of these seven is indicated 
on the board. (Refer to Figure 4-1.) When a jumper is 
installed across a position (or a DIP switch position is 
"on" or "closed"), the corresponding address bit is @. 


For example, to select address xC4h (where x is set by the 
high-order address select jumpers) : 


(MSB) 
Address Bit: 98 69 1@ 11 12 13 14 (15) 
xX 


Selection: - = X X X - 
Binary: 1 1 g g ) 1 @ (@) = C4h 
off (open) 


= 
or 
om 
rX 
@ 
' 
"oi 


on (closed) 


4.3 Control Line Switches 


Certain of the communication line control signals may be 
forced active or inactive. Such forcing may be required in 
certain applications where control signals are not provided 
by the comm line cable. 


Two packages of DIP switches are used for controlling these 
functions. These switches are at board location 9K for the 
A port and 4K for the B port. (Refer to Figure 4-1.) The 
Switch positions are labeled "S1" through "S7". The func- 
tion of these switches is shown in Table 4-2, below. In the 
table, "Enable" means the Signal transitions normally, "On" 
means the signal is forced active, "Off" means the signal is 
forced inactive. 


Pos Signal Pin Dir Off On 
Sl DCD 8 In Enable On 


$2 CTS 5 In Enable On 
$3 DSR 6 In Enable On 
S4 DTR 20 Out Enable On 
s5 RTS 4 Out Enable On 
S6 Ring 22 In Off Enable 
S7 RCR 16 In Off Enable 


Table 4-2. Control Line Switch Settings 
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Note that the DCD signal must be active (or forced active) 
for the DPCA to receive data from the comm line. Similarly, 
the CTS signal must be active (or forced active) to transmit 
Gata to the comm line. These signals must be supplied for 
the hardware (the 2661C) to allow transfers in the appropri- 
ate direction. If not supplied by the comm line connector, 
the appropriate switch must be turned on for these transfers 
to occur. 


4.4 Clock Selection Jumpers 


The DPCA allows for selection of internal or external clock- 
ing of data. Clock signals are used during synchronous and 
isochronous data transfers for timing the transitions of the 
transmit and receive data lines. Clocks are unused in 
asynchronous operations. 


The jumper positions used for clock selection and their 


functions are shown in Table 4-3, below. Table 4-4 illus- 
trates standard configurations for these jumpers. 


A Port B Port Function 


X16 X11 Connect RxC Driver to pin 17 
X17 X12 Connect TxC Driver to pin 15 
X19 X13 Connect TxC Driver to pin 24 
X44 X55 Connect TxC Receiver Output 
X45 X54 Connect RxC Receiver Output 


Table 4-3. Clock Selection Jumpers 


A: X16 X17 X19 X44 X45 


Clock Selection B: X11 X12 X13 X55 X54 
Internal RxC xX - 
External RxC - X 
Internal TxC x - 
External TxC ~- xX 
TxC to pin 24 X 
No pin 24 connection = 
where: - = jumper removed 
X = jumper installed 


Table 4-4. Clock Selection Configurations 
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When using asynchronous communications, the port may be 
configured for external or internal clocks, even though 
internal clocking is used. Care should be used, however, if 
external clocking is configured. The corresponding clock 
Pins on the comm connector must be either disconnected, 
grounded, or at a negative voltage. They must not be at a 
high signalling level, which may in time result in damage to 
the 2661C EPCI. In asynchronous cabling, pins 15 and 17 
usually are disconnected. 


4.5 Communication Standard Selection 


The DPCA is compliant with several communications standards, 
RS-232, RS-423 (FED-STD-103@0A), and the unbalanced signal- 
ling requirements of MIL-STD-188-114. The operational 
differences between these standards are few on the DPCA. 


For RS-232 communications, a common signalling ground is 
used for signals being transmitted and received by a device. 
For RS-423 and MIL-STD-188-114, a separate ground must be 
provided for signals being transmitted and those being 
received. These grounds are called "send common" and "“re- 
ceive common", 


When using RS-423 and MIL-STD-188-114 signalling, jumper X5@ 
for port A or jumper X28 for port B must be removed. (Refer 
to Figure 4-1 for these jumper locations.) These jumpers 
connect the send and receive commons. These jumpers should 
be installed for RS-232 operation. 


There are no standard pin locations defined in RS-423 or 
MIL-STD-188-114 for the send and receive commons. On the 
DPCA, pin 1 is send common and pin 7 is receive common. 
When interconnecting two devices, send common on one device 
should be connected to receive common on the other. 


In certain MIL-STD-188-114 communications systems transmit 
and receive data (pins 2 and 3) are inverted in sense from 
those used for RS-232 and RS-423. Jumper xX6 for port A and 
X5 for port B allow for inversion of these two signals. 
When one of these jumpers is installed, data has customary 
sense for the corresponding channel. When removed, data is 
inverted. . 
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The communication standard selection options are summarized 
in Table 4-5, below. 


A: xX6 X5@ 

Function Bs: xX5 X28 

RS-423 operation xX - 

MIL-STD-188-114, inverted data ~ - 

MIL-STD-188-114, normal data X - 
xX 


RS-232 operation x 
where: - = jumper remove 


X = jumper installed 


Table 4-5. Communication Standards Selection 
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5 External Interfaces 


5.1 Overview 


The Dual Port Communication Adapter (DPCA) has three exter- 
nal connections, one to the Perkin-Elmer MUX Bus (Connector 
8), and two 25-pin D-type communication line connectors. 


This chapter presents the pinouts for these connectors. 


§.2 Connector g 


Connector @ is an 84-pin connector which mates with the 
Perkin-Elmer Multiplexor (MUX) bus. It contains all of the 
data, handshake, and power connections required for opera- 
tion on the channel @ side of this bus. The connector used 
is AMP type 3-86018-4, or equivalent. 


The following pins are used on Connector @: 


Pin Dir Signal Pin Dir Signal 
109 +5 VDC 206 GND 
101 GND 201 GND 
114 I/0 D@6a 214 I/0 Dg¢7@ 
115 I/0 D68@ 215 I/0 D699 
116 I/0 D1a@a 216 I/0 0D11g 
117 I/0 D126 217 I/O D13@ 
118 I/0 D14@ 218 I/0 D15@ 
119 I SR@ 219 I ADRS@ 
12¢@ a DRO 226 I CMD@ 
121 221 I DAG 
122 I RACK@ 222 O TACKG 
123 e) SYNG 223 O ATN@ 
126 I SCLR@ 226 

138 -15 vpDCc 238 

139 +15 VDC 239 

140 GND 248 GND 
141 +5 VDC 241 GND 


Table 5-1. Connector @g Pinout 
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5.3 Connectors 1 and 2 


Connectors 1 and 2 are 25-pin D-type male connectors used, 
respectively, for the port A and B communication channels. 
The connector pinouts are defined in accordance with EIA 
Standard RS-232. The connectors used are AMP type 266604-1, 
Or equivalent. 


The following pins are used on both Connectors 1 (port A) 
and 2 (port B): 


Pin Dir Signal 

a - RC Recv Common, Sig Gnd 

2 O TxD Transmit Data 

3 I RxD Receive Data 

4 0 RTS Request to Send 

5 I CTS Clear to Send 

6 I DSR Data Set Ready 

7 - GND Send Common, Sig Gnd 

8 I DCD Data Carrier Detect 
14 fe) RCT Reverse Channel Transmit 
15 1/0 TxC Transmit Clock 

16 I RCR Reverse Channel Receive 
17 Ifo RxC Receive Clock 

20 fe) DTR Data Terminal Ready 
22 I RI Ring Indicator 

24 0 TT Transmit Timing (TxC) 


Table 5-2. Connector 1 and 2 Pinout 
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6 Installation 


6.1 Overview 


This chapter provides the necessary information for the 
installation of one or two Dual Port Communications Adapters 
(DPCAS). The DPCA is contained on a 7 inch Perkin-Elmer 
format half-board. This half-board must be combined with 
another half-board device or a half-board blank to be prop- 
erly installed in the 15 inch Perkin-Elmer I/O chassis. 
These must be joined using a Perkin-Elmer 16-398 Half Board 
Adapter Kit. Depending on configuration, the DPCA may be 
either the left or right half-board - or both. 


6.2 Unpacking 


The DPCA is normally installed at the factory and no special 
unpacking instructions are required. It is only necessary 
to ensure that the module is properly seated on the back- 
Plane connector. 


If the DPCA is shipped separately, unpack it carefully and 
check for damage and loose integrated circuits before in- 
Stallation. Verify that the various jumper options are 
properly installed. (Refer to Chapter 4 for details.) 


If the DPCA is replacing an existing board, ensure that the 
configuration strapping and switch settings match the unit 
being replaced. 


6.3 Location 


The DPCA may be installed in an I/0 slot in a CPU chassis or 
I/O expansion chassis. This slot must be under direct 
control of the processor MUX bus or under a DIOS, subchannel 
controller, or C3 Manual Bus Switch. 


6.4 Backplane Considerations 
The RACK9/TACKG jumper must be removed from any slot con- 


taining a DPCA. (This jumper runs between pins 122 and 222 
on the backplane connector for the board.) 
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The DPCA requires +15 volt power. This power is available 
on 7/32 chassis on pins 138 (-15 volts) and 139 (+15 volts). 
If this power is not present on the chassis, an external 
power supply must be provided to furnish these voltages. 

The supply must be properly sized to meet the requirements 


of all the DPCAs which it is to power. (Refer to Chapter 1 
for these power requirements.) 
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2661C EPCI Data Sheet 


The following data sheet is reprinted by 
permission of Signetics Corporation, a 
subsidiary of U.S. Philips Corporation. 


signetics 


Microprocessor Products 


DESCRIPTION 

The Signetics SCN2661 EPC! is a univer- 
sal synchronous/asynchronous data 
communications controller chip that is 
an enhanced version of the SCN2651. It 
interfaces easily to all 8-bit and 16-bit 
microprocessors and may be used in a 
polled or interrupt driven system envi- 
ronment. The SCN2661 accepts pro- 
grammed instructions from the micropro- 
cessor while supporting many serial data 
communications disciplines - synchro- 
MOus and asynchronous - in the full or 
half-duplex mode. Specia! support for 
BISYNC is provided. 


The EPCi serializes paralie! data charac- 
ters received from the microprocessor 
for transmission. Simultaneously, it can 
receive serial data and convert it into 
paraiie! data characters for input to the 
microcomputer. 


The SCN2661 contains a baud rate 
generator which can be programmed to 
either accept an external clock or to 
generate interna! transmit or receive 
clocks. Sixteen different baud rates can 
be selected under program control when 
operating in the intema! clock mode. 
Each version of the EPCI (A, B, C) has a 
ditierent set of baud rates. 


FEATURES 
@ Synchronous operation 

- & to &-bit characters pius 
parity 

- Single or double SYN operation 

= internal or externa! character 
synchronization 

- Transparent or non-transparent 
mode 

- Transparent mode DLE stuffing 
(Tx) and detection (Rx) 

- Automatic SYN or DLE-SYN 
insertion SYN, DLE and DLE- 
SYN stripping 

- Odd, even, or no parity 

- Local or remote maintenance 
foopback mode 

- Baud rate: dc to 1M bps (1X 
elock) 
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e Asynchronous operation PIN CONFIGURATION 


- & to 6-bit characters pius 
parity 
- 1, 1% of 2 stop bits 
transmitted 
- Odd, even, or no parity 
- Parity, overrun and framing 
error detection 
- Line break detection and 
generation 
- False start bit detection 
- Automatic serial echo mode 
(echopiex) 
- Local or remote maintenance 
loopback mode 
- Baud rate: dc to 1M bps 
(1X clock) 
dc to 62.5K bps (16X clock) 
dc to 15.625K bps 
(64X clock) 


OTHER FEATURES 

@ internal or external baud rate 
clock 

e 3 baud rate sets 

@ 16 internal rates for each set 

e Double buffered transmitter and 
receiver 

e Dynamic character tength 
switching 

© Full or hatf-duplex operation 

e TTL compatible inputs and 
outputs 

e RxC and TxC pins are short 
circult protected 

e Single 5V power supply 

e No system clock required 


APPLICATIONS 
@ intelligent terminais 


© Network processors 

e Front-end processors 

e@ Remote data concentrators 
e Computer-to-computer links 
e Seria! peripherals 

e BISYNC edaptors 


vor viEw 
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Enhanced Programmable Communications 
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Produc’ Specifico’.on 


SCN2664/SCN68661 


ORDERING CODE 


NOTES: 


SCN2661AC1128 | SCN2661AA1128 
SCN26618C1128 | SCN2661BA1I28 
SCN2661CC1128 | SCN2661CA1I26 


SCN2661AC1N28 


SCN2661BC1N28 
SCN2661CC1N28 


SCN2661AC1N24 
SCN26618C1N24 
SCN2661CC1N24 


SCN2661AC1A28 
SCN2661BC1A28 
SCN2661CC1A28 


SCN2661BM1128 
SCN26610M 1128 


1. See table 1 for baud rates Specrty SCN2661A. 5. or C depending on baud rate selected 
2. The SCN66661 1s identcal to the SCN2661 Order using part numbers above 


BLOCK DIAGRAM 


GATA BUS 


Dp-07 


MODE REGISTER 2 


BAUD RATE 
GENERATOR 
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The EPC! is available in two pacrages a 28- 

pin (0.6" wide) DIP and a 24-pin (0.4" wide) 

DIP. The following are the differences be- 

tween the 24-pin and the 28-pin versions 

1. The 24-pin version provides a singie 
interrupt output (INTR) instead of the 
three interrupt outputs (AXADY, TxADY. 
TxEMT/BSCTHG) supplied on the 28-pin 
version. INTR will be asserted (low) when 
one or more of the status bits SRO, SR1 
or SR2 is a logic one. 

2. Two modem interface pins. the DTR 
output and the BSF input, are eliminated 
in the 24-pin version. Because of this. 
status bit SR7 should be ignored and the 
sethng of status bit SR2 due to a data set 
change (OSCHG) can be caused only by 
a change of the BCD input. Since the 
BTR output ts efimmnated, command reg- 
ister bit CR1 does noi perform any func- 
tion, although it remains wmnitabie and 
readable. 


Other than the above, the functional opera- 
tion, OC electncal charactenstcs, and AC 
eliectnca!l charactenstics of the 24-pin version 
are identica! to the 26-pin version. 


HOLDING REGISTER 
Sn 
SHiFT RE R 
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BLOCK DIAGRAM 

The EPCI consists of six major sections 
These are the transmitier, receiver. tying. 
operation control, modem contro! and SYN.’ 
DLE contro! These sections communicate 
with each other via an internal data bus and 
@n imernai contro! bus The internal data bus 
wtertaces to the rmcroprocessor data bus via 
@ data bus buffer. 


Operation Control 

This functona! block stores configuration and 
operabon commands from the CPU and gen- 
erates appropnate signals to vanous internal 
sectons to control the overall device opera- 
ton. fit contains read and wnte circuits to 
permit communications with the microproces- 
sor via the data bus and contains mode 
vegrsters 1 and 2, the commanc register, and 
the status register Details of register ad- 
Gressing and protoco! are presented in the 
EPC! programming section of this data sheet 


Timing 

The EPC! contains a baud rate generator 
(BRG) which is programmabie to accept ex- 
ternal transmit or receive clocks or to divide 
@n externa! clock to perform data communi- 
cations The uni can generate 16 commonly 
used baud rates, any one of which can be 
selected for fulil-duplex operation. See 
table 1. 


Receiver 

The recerver accepts sena! data on the RxD 
pin, converts this sera! input to paralie! tor- 
mat, checks for bits or characters that are 
uruque to the communication technique and 
eends an ‘assernbied character to the CPU 


Transmitter 

The transmitter accepts paralie! data from the 
CPU, converts it to a serial bit stream, inserts 
the appropnate characters o bits (based on 
the communication technique) and outputs a 
composite sena! stream of data on the TxD 
output pin. 


Modem Control 

The modem contro! section provides intertac- 
ing for three input signals and three output 
signals usec for “handshaking” and status 
inckcaton between the CPU and a modem 


SYN/DLE Control 

Thus section contains control circuitry and 
three 6-bit registers stoning the SYN1, SYN2, 
and OLE characters provided by the CPU 
These registers are used in the synchronous 
mode of operation to provide the characters 
required for synchronization, idie fill and data 
transparency 
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Table 1. BAUD RATE GENERATOR CHARACTERISTICS 
SCN2661A (BRCLK = 4.9152MHz) 
ACTUAL ! 
FREQUENCY PERCENT ; | 
M23 - 20 16X CLOCK ERROR DIVISOR =| 
0000 50 ~ 6144 | 
_ 4096 
-0.01 2793 | 
_ 228 | 
— 2046 | 
_ 1536 
~— 1024 | 
=~ 512 
0.196 292 
~_ 256 
-0.19 171 
0.26 154 


Pretrsorrret, 


FREQUENCY 
16X CLOCK 


PERCENT 
ERROR DIVISOR 


ollttt 


oll ltl 


NOTE: 
16X clock ss used mm asynchronous mode in synchronous mode. clock multpher % 1X and BRG can 
be used only for TxC 
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OPERATION Table 2. CPU-RELATED SIGNALS 
The functional operation of the SCN2661 1s 
programmed by a set of contro! words sup- 
phed by the CPU. These contro! words speci- 
fy Rems such as synchronous or asynchro- 
mous mode, baud rate, number of bits per 
character, etc. The programming procedure 's 
described in the EPC! programmung section of 
the data sheet. 


After programming, the EPC is ready to 
pertorm the deswed comrmurucations func- 
tions. The receiver performs sena! to paraiie! 
conversion of data received from a modém or 
equivalent device. The transmitter converts 
peraiiel data received from the CPU to a 
sena! bit stream. These actions are accom- 
plhshed within the framework specified by the 
contro! words 


Receiver 

The SCN2661 ts conditioned to recerve data 
when the BCD input is tow and the RxEN bit 
in the command register ts true. In the asyn- 
chronous mode. the recerver looks for a high- 
to-low (mark to space) transiton of the start 
bit on the RxD input tine. If a transrtion ss 
detected, the state of the RxD line ss sampled 
again after a delay of one-half of a bit time. If 
RxD is now high, the search for a valid start 
bit is begun again. If RxD is still low, a valid 
start bri is assumed and the receiver contin- 
ues to sample the mput line at one bit tme 
intervals until the proper number of data bits, 
. the parity bit, and one stop bit have been 
assembied The data are then transferred to 
the receive data holding register, the RxRDY 
bit in the status register is set, and the 
FAxADY output is asserted. If the character 
fength ss less than & bits, the high order 
unused bits in the holding register are set to 
zero. The parity error, framing error, and 
overrun error status bits are strobed into the 
status register on the positive going edge of 
Fix corresponding to the recerved character 
boundary. tf the stop bit is present, the 
recever will mmediately begin its search for 
the next start bit. If the stop dit ts absent 
(framing error), the recerver will interpret a 
space as a start bit if it persists into the next 
bit ome interval if a break condition is de- 
tected (RxD is low for the entire character as 
well as the stop bit). only one character 
consisting of all zeros (with the FE status bit 
SR5 set) will be transferred to the holding 
register. The RxD input must return to a high 
conditon before a search for the next start bit 
begins. 


Pin 25 can be programmed to be a break 
detect output by appropriate setting of MR27- 
MR24 If so, a detected break will cause that 
pin to go high. When RxD returns to mark for 


A high on this input performs a master reset On | 
the 2661. This signal asynchronously termi- | 
nates any device actrity and clears the mode. 
command and status regsters. The device 
assumes the idie state and remains there unt! 
inttiakzed with the appropriate contro! words 


Address bnes used to select interna! EPCi 
registers. 

Read command when iow, write command 
when high. 


Chip enable command. When low, indicates 
that contro! and data ines to the EPC! are valid 
and that the operaton specified by the Fi/w, A, 
and Ao inputs should be performed When high, 
places the 0)-0D> knes in the three-state 
conditon. 

86-bit, thvee-state data bus used to transfer 
commands, data and status between EPC! and 
the CPU. Dp is the least significant bit, D, the 
most significant bit. 

This output is the complement of status register 
bit SRO. When low, it indicates that the transmit 
data holding register (THR) is ready to accept a 
Gata character from the CPU. It goes high when 
the data character is loaded This output ts 
vahd only when the transmitter ts enabled. !t :s 
an open dram output which can be used as an 
interrupt to the CPU. 


This output is the complement of status register 
bit SR1. When low, it indicates that the recerve 
data holding register (RHR) has a character 
ready for input to the CPU. It goes fugh when 
the RHR és read by the CPU, and also when the 
receiver is disabled it ss an open Grain output 
which can be used as an interrupt to the CPU. 


This output ts the complement of status register 
bit SR2. When low, it indicates that the trans- 
mitter has completed senalization of the last 
character loaded by the CPU, or that a change | 
of state of the DSF or DCD mputs has oc- | 
curred. Thys output goes high when the status _ 
register is read by the CPU, if the TxEMT 
conden does not exist. Otherwise, the THR 
must be loaded by the CPU for ths line to go 
tugh. ft is an open drain output which can be 
used as an interrupt to the CPU. See Status 
Register (SR2) for details. 


Thus is an active low output which is the wire- 
OR of the TxRDY, RxADY, end TxEMT/ 
BSTHG outputs on the 28-pin version. See 


~~ 


above. 


one RxC time, pin 25 will go low Refer to the 
break detection timing diagram 
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When the EPCI ts initalized into the synchro- 
nous mode, the receiver first enters the hunt 
mode on a 0 to 1 transition of RxEN(CR2) In 
this mode, as data are shifted into the recer- 


4 


er shift register a bit at a time. the contents of 
the register are compared to the contents 2 
the SYN‘ regster "othe woes tL 

the next bit is shifted in and the comparison IS 
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repeated When the two registers match, the Table 3. DEVICE RELATED SIGNALS 


hunt mode is terminated and character as- 24. | 
owe ||| So FUNCTION . | 


sembly mode begins Hf single SYN operation 
is programmed, the SYN DETECT status bit ts 

Ciock input to the itera! baud rate generator | 
(eee table 1). Not required if externa! receive: | 


eet. if double SYN operaton is programmed, 
end wanemitier clocks are used. 


the frst character assembled afier SYN1 
must be SYN2 in order for the SYN DETECT 
bit to be set. Otherwise, the EPC! returns to 
the hunt mode. (Note that the sequence doeatbailicerap esol care, 
SYN‘ -SYN1-SYN2 will not achieve syn- Programmed, ts input contr ! 
ivati wach the characier s to be receved its 
chronization.) When synchronization has | 
been achieved, the EPC! continues to assem- frequency is 1X, 16X or 64X the baud rate, as | 
programmed by mode register 1. Data are 
sampled on the rising edge of the clock. It: 
internal receiver clock 1s programmed, this pin | 


ble characters and transier them to the hoid- 
ing register, setting the RxRDY status bit and 

can be 8 1X/16X clock or a break detect output | 
pin. 


asserting the output each hme a 

character is transferred The PE and OE€ 

Status bits are set as appropriate Further 

recewpt of the appropnate SYN sequence sets Transmitter clock. tf externa! transmitter clock 

the SYN DETECT status bit If the SYN is programmed, this input controls the rate at 

stripping mode ts commanded. SYN charac- which the character is tansmitted its frequen- 
Cy & 1X, 16X of 64X the baud rate, as 
programmed by mode register 1. The transmit- 
ted data changes on the falling edge of the 


ters are not transferred to the holding regis- 
clock. ff internal transmitter clock ts pro- 


ter. Note that the SYN characters used to 
establish intual synchronzation are not trans- 

grammed, thus pin can be a 1X/16X clock 
Output or an external jam synchronizabon input 


ferred to the holding register in any case 
External! jam synchronization can be achveved 

Seria! deta input to the receiver. Mark’ 
tugh, “apace is tow. 


via pin 9 by appropnate setting of MR27 - 
Seria! deta output from the transmitter ‘Mark’ 


MR24. When pin 9 is an XSYNC input, the 
internal SYNi1, SYN1-SYN2, and DLE - 

is high, “‘epece’’ is low. Held in mark conditon 
when the transmitier s dabied 


SYN1 detecbon is disabled Each positve 
going signal on XSYNC will cause the recer- 
@ to estabiish synchronizaton on the neing 

General purpose input wich can be used for 
data set ready or fing indicator condition its 
complement appears as status regrste’ bt SR7. 


edge of the next RxC pulse Character as 
sembly will start with the RxD input at this 

Causes a low output on TREMT/DSCHG when 
Rs state changes if CR2 or CRO = 1. 


edge. XSYNC may be lowered on the next 

sizing edge of RxC. Thvs externa! synchroniza- 

ton will cause the SYN DETECT status bit to 

be set until the status register s read Refer 

to XSYNC ming chagram. Deta ter detect input. Must be low in order 

Transmitter for the recerver to operate. tts complement 
appears es status register bit SRE. Causes a 
low output on TxENMT/BSTHG when its state 

changes if CR2 or CRO = 1. tt BCD goes high 

while receiving, the RxC is intemally inhibned 


The EPC! is conditioned to transmit data 
when the CTS input is low and the TxEN 
command register bit is set The SCN2661 
indicates to the CPU that it can accept a 
Clear to send input Must be low in order for the 
fanemitter to operate ff it goes high dunng 
tranemission, the character im the transmit shift 
register will be tansmitted before terminabon 


Character for transmission by setting the 
TxRDY status bit and asserting the TxADY 

Genera! purpose output which is the compie- 
ment of command regsster bit CR1. Normally 


output. When the CPU writes a character into 
used to inchcate data termina! ready 


the transmit data holding register, these con- 

Gitions are negated Data are transferred trom 
General purpoee output which is the compile. 
ment of command register bit CR5 Normally 


the holding register to the transmit shift regis- 
ter when ii 1s sie or has Completed tvansmis- 

used to indicate request to send. See Com. 
mand Register (CR5) for details 


TxC/XSYNC 


eR = ER a =na RRR Np mnm—retneeer nr ER a ey  R—PS NGPSPEaan — eta tO 


gion of the previous character The TxRDY 
conditions ere then asserted again. Thus, one 
fuli character time of buftenng ts provided 


in the asynchronous mode, the transmitter 
automatically sends a start bit followed by the 
programmed number of data bits, the least 


significant bit being sent first It then appends 
@n optona! odd or even panty bit and the 
programmed number of stop bits. If, following 
vansmission of the data bits. a new character 
Not available in the transmit holding regis- 
ter, the TxD output remains in the marking 
(high) condition and the TxEMT/DSCHG out- 
put and tts corresponding status bit are as- 
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serted Transmission resumes when the CPU 
toads a new character into the holding regis- 
ter. The tansmitter can be forced to output a 
continuous low (BREAK) conditon by setbng 
the send break command bit (CR3) hugh. 


In the synchronous mode, when the 
SCN2661 is mitially Conditioned to transmit, 


5 


the TxD output remains high and the TxRDY 
conditon is asseried until the first characte, 
to be transmitted (usually a SYN character) is 
loaded by the CPU. Subsequent to this. a 
continuous stream of characters is 

transmitted No extra bits (other than parity. if 
commanded) are generates by the EPC) 
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Table 4. SCN2661 REGISTER ADDRESSING 


Thvee-state data bus 

Read receive holding register 
Write transmit holding register 
Read status register 

Wrte SYN1/SYN2/DLE registers 
Read mode register ¥z 

Write mode register 

Read command regster 

Wnte command register 


1 
0 
0 
0 
0 
0 
0 
0 
0 


~aas et BQ OOO OX 
~ame OO7 3 OO X 
~oOo74rO~0O-~4 0 xX 


WITIAL RESET 


t0ad 
MODE REGISTER 1 


LOAD NOTE 
MOOE REGISTER 2 Mode Regweter 1 must de wnnen 
eefore 2 can De wrawn Mode Register 2 
need Not be pragrammes if externa! 
GCIOCKS Bre W8OC 


NOTE 

SYN! Regrster must be written 
before SYN2 can be writien and 
SYN2 betore DOLE can be written 


Load 
COMMAND REGISTER 


OISABLE 
RCVR AND XMYR 


Figure 1. SCN2661 Initialization Flowchart 
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unless the CPU fails to send a new character 
to the EPCI by the tme the transmitter has 
completed sending the previous character 
Since synchronous communication does not 
allow gaps between characters. the EPC! 
asserts TxEMT and automatcally ‘fills’ the 
gap by transmitting SYNis, SYN1 - SYN2 
doublets, or DLE -SYN1 doublets, depend- 
ing on the state of MR16 and MR17. Norma! 
transmission of the message resumes when a 
new character ts evailabie in the transmit data 
holding register. If the send OLE bit in the 
command register ts true, the OLE character 
i automatbcally transmitted pnor to transmis- 
sion of the message character mn the THR 


EPCI PROGRAMMING 

Pnor to witating data communications, the 
SCN2661 operational mode must be pro- 
grammed by performing wnte operations to 
the mode and command registers in addition, 
if synchronous operation ts programmed, the 
appropnate SYN/DLE registers must be load- 
ed. The EPC! can be reconfigured at any tme 
during program execution. A flowchart of the 
witalization process appears in figure 1. 
The interna! registers of the EPC! are ac- 
cessed by applying specific signais to tne CE, 
Fi/W, A, and Ao inputs. The conditons nec- 
essary to address each register are shown in 
table 4. 


The SYN1, SYN2, and DLE registers are 
accessed by performing write operations with 
the condibons A; = 0, Ap = 1, and A/W = 1. 
The first operaton joads the SYN! register 
The next loads the SYN2 register, and the 
ttwd loads the DLE register Reading o7 
loading the mode registers is done in a similar 
manner. The first write (or read) operation 
addresses mode register 1, and a subsequent 
operabon addresses mode register 2 If more 
than the required number of accesses are 
made, the internal sequencer recycies to 
point at the first register. The pointers are 
reset to SYN1 register and mode register 1 by 
a RESET input or by pertorming a read 
command registey operaton, bul are unaf- 
tected by any other read or write operation 


The SCN2661 register formats are summa- 
rized in tables 5, 6, 7 and 8. Mode registers 1 
and 2 define the general operationa! charac- 
teristcs of the EPCi, while the command 
register controis the operation within this 
basic framework. The EPCi indicates its sta- 
tus in the status regster. These registers are 
cleared when a RESET input is applied. 
Mode Register 1 (MR1) 

Table 5 illustrates mode register 1 Bits MR11 
and MR10 select the communication format 
and baud rate multiplier 00 specifies syn- 
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Table 5. MODE REGISTER 1 (MR1) 


Party Type_| Party Control) Character Uenath 


0 = Odd 
1 = Even 


Asyne: Stop bit length 


00 = invalid 
01 © 1 stop bit 
10 = 1%2 stop bits 


1 = Transparent 


0 = Disabled 
t © Enabled 


MR10 | 
Mode and Baud Rate Factor | 


00 = Synchronous 1X rate 
01 = Asynchronous 1X rate 
10 = Asynchronous 16X rate 
11 = Asynchronous 64X rate 


Baud rate factor in asynchronous applies only ff exierna: ciock ss selected Factor s 16X ff mtema! clock selected Mode must be selected (MR11 


MR10) m any case 


Table 6. MODE REGISTER 2 (MR2) 


MR27 - MR24 


MR23 - MR20 


Baud Rate 
Pin 9 Pin 25 Pin 9 Pin 25 Selection 


E 
E 
| 
\ 
E 
E 
| 
' 


--mMmm—-—mm 


See baud rates im 
table 3 


4. When pin 9 ts programmed as XSYNC input SYN, SYN'-SYN2, and DLE-SYN1 detecton = drsabied. 


E = Externa! clock 
j= imema! clock (BRG) 
1X end 16X are clock outputs 


chronous mode and 1X muttipher 1X, 16%. 
and 64X multiplers are programmable for 
asynchronous format. However, the muttiplie’ 
in asynchronous format applies onty if the 
external ciock mput option ts selected by 
MR24 or MR25. 


MR13 and MR12 select a character length of 
5, 6, 7 or 8 bits. The character length does 
not include the panty bit, if programmed, and 
does not inciude the start and stop bits in 
a@synchronous mode. 


MR 14 controls parity generation It enabled, a 
parity bit * added to the transmitted charac- 
ter and the recerver performs @ parity check 
On incoming data MR15 selects odd or even 
parity when parity is enabied by MR14. 


in asynchronous mode, MR17 and MR16 
select character framing of 1, 1.5, or 2 stop 
bits (If 1X baud rate 1s programmed, 1.5 stop 
bits defaults to 1 stop bits on transmit.) in 
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synchronous mode, MR17 controls the num- 
ber of SYN characters used to estabish 
synchronization and for character fill when 
the transmitter is idie. SYN1 alone is used if 
MR17 = 1, and SYN1 -SYN2 is used when 
MR17=0 tf the transparent mode is spec- 
hed by MR16, OLE - SYN1 is used for char- 
acter fill and SYN detect, but the normal 
synchronization sequence is used to estab- 
sh character sync. When transmittng, a OLE 
character in the transmit holding register will 
cause a second OLE character to be trans- 
mitted. Ties OLE stuffing eliminates the soft- 
ware DLE compare and stuff on each tane- 
parent mode data character. If the send DLE 
command (CR3) is active when a DLE és 
loaded into THR, only one additonal OLE will 
be transmitted Also, DLE stripping and DLE 
detect (with MR14 = 0) are enabied. 


The bits in the mode register affecting char- 
acter assembly and disassembly (MR12 - 


MR16) can be changed dynamically (during 
actve recervve/transmit operation) Tne char- 
acter mode regrster affects both the transmn- 
ter and receiver, therefore in synchronous 
mode, changes should be made only in half- 
Guplex mode (AXEN = 1 or TxEN = 1, but not 
both simultaneously = 1). In asynchronous 
mode, character changes should be made 
when RxEN and TxEN = 0 or when TxEN = 1 
and the transmitter is marking in half-dupiex 
mode (RxEN = 0). 


To effect assembly/disassembly of the next 
recewved/vansmitied character, MRi2 - 15 
must be changed within n bit times of the 
active going state of AxADY/TXADY. Trans. 
Perent and non-transparent mode changes 
(MR16) must occur within n-1 bit times of 
the character to be affected when the Fecerv- 
@ or tansmitier is actve (n = smatier of the 
new and old character lengths.) 
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Table 7. COMMAND =n on ee aa 
CRO 
eee ee) ee le = 
Sync/ Control | 
Operating Mode To Send Asyne (RxEN) (TxEN) 


00 = Norma! operation 
01 = Async: 

Automatic 

echo mode 

Sync: SYN and/or 

DLE stripping mode 
10 = Local loopback 


11 © Remote loopback 


Table 8. STATUS REGISTER a 


(Should be 
ignored in 
24-pin version) 


Mode Register 2 (MR2) 

Table 6 illustrates mode register 2. MR23, 
MR22, MR21 and MR20 contro! the frequen- 
cy of the interna! baud rate generator (BRG). 
Sixteen rates are selectable for each EPC! 
version (- 1, -2, -3). Versions 1 and 2 specify 
@ 4.9152MHz TTL input at BRCLK (pin 20); 
version 3 specifies a 5.0688MHZz input which 
is identical to the Signetics 2651 MR23 - 20 
are don't cares if external clocks are selected 
(MR25 - MR24 = 0). The indrvidua!l rates are 
given m tabie 1. 


MR24 - MR27 select the receive and transmit 
clock source (erther the BRG or an external 
input) and the function at pins 9 and 25. Refer 
to table 6. 


Command Register (CR) 

Table 7 illustrates the command register. Bits 
CRO (TxEN) and CR2 (RxEN) enable or 
disable the transmitter and receiver respec- 
tively AO to 1 transiton of CR2 forces stan 
bit search (async mode) or hunt mode (sync 
mode) on the second Axt nsing edge Dis- 
abiing the receiver causes RxRDY to go high 
(inactive) If the transmitter 1s disabled, it will 
complete the transmission of the character in 
the transmit shift register (if any) pnor to 
terminating operation. The TxD output will 
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0 =Force ATS 


after TxSR 


then remain in the marking state (high) while 
TxADY and TxEMT will go high (inactive). tf 
the recerver is Gdesabied, ft will terminate 
operation immediately. Any character being 
essembied will be negiected. A 0 to 1 trans: 
tion of CR2 will intuate start bit search (async) 
or hunt mode (sync). 


Brs CR1 (28-pin only) (OTR) and CRS (RTS) 
contro! the DTR and RTS outputs. Data at the 
outputs are the logical complement of the 
register data. 


In asynchronous mode, setting CR3 will force 
and hold the TxD output low (spacing condi- 
ton) at the end of the current transmitted 
character. Norma! operation resumes when 
CR3 ts cleared. The TxD line will go tugh for 
at least one bit time before beginning tans- 
trussion of the next character in the transmit 
data hokhng register. In synchronous mode, 
setting CR3 causes the transmission of the 
OLE register contents prior to sending the 
character in the transmit data holding regis- 
ter Since thus ts @ one tme command, CR3 
does not have to be reset by software. CR3 
should be set when entenng and exiting 
transparent mode and for all DLE - non-DLE 
character sequences. 


O = Disabie 
1 @ Enable 


24-pin version.) 


register 


Setbng CR4 causes the error fiags in the 
status register (SR3, SR4, and SR5) to be 
Cleared. This is a one time command. There 
is No intemal latch for this bit. 


When CR5 (RTS) is set, the RTS pin is forced 
low. A 1 to 0 transition of CR5 will cause RTS 
to go high (inactrve) one TxC tme after the 
last serial bit has been transmitted If a 1-to-0 
transiton of CR5 occurs while data is being 
transmitted, ATS will remain iow (active) unti! 
both the THR and the vansmit shift register 
are empty and then go hugh (inactive) one 
TxC time later. 


The EPC! can operate in one of four sub- 
modes within each major mode (synchronous 
or asynchronous). The operational sub-mode 
is determined by CR7 and CRE. CR7- 
CRE = 00 is the norma! mode, with the trans- 
mitter and recerver Operating independently in 
accordance with the mode and Status register 
instruchons. 

in asynchronous mode, CR7-CRE = 01 
places the EPCI in the automatic echo mode 
Clocked, regenerated recerved data are auto- 
matcally directed to the TxD line while nor- 
ma! recerver operation continues. The receiv- 
er must be enabied (CR2 = 1), but the trans- 
mitter need not be enabied. CPU to receiver 
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MR2 Bit 6, 7 
DLE detect - SR3 


Control pin 9, 25 


DLE - SYN1 
Reset of SR3, 
DLE detect 

or CR4= 1 
Send DLE - CR3 


Automatic OLE stuffing when 


SR3 = 0 for OLE - OLE, 


Second character after 
OLE, or receiver disable, 


One time command 


Not used 

SR3 = 1 for DLE - DLE, 
OLE - SYN1 

Recever disable, or CR4 = 1 


Reset na CR3 on next 
TxRDY 
None 


DLE 6 loaded except if 


CR3 = 1 
All SYN1 


non-transparent 
mode 

Baud rate 
Versions 
Terminate ASYNC 
tansmission 
(drop RTS) 


Three 


Break detect 
Stop bit searched 
External jam sync 
Data bus tming 
Data bus dnvers [Sink 2.2mA 
Source 400pA 
WOTES: 

1. mera! BRG used for AxC 

2 internal BRG used tor TxC 


communicahons continues normally, but the 

CPU to transmitter link 1s disabled Only the 

frst character of a break condition is echoed. 

The TxD output will go high until the next valid 

start is detected. The following conditions are 

true while in automatic echo mode. 

1. Oata assembied by the recerver are auto- 
matcally placed in the transmit holding 
register and retransmittec by the trans- 
mitter on the TxD output 

2. The transmrtter ts clocked by the receive 
clock. 

3. TxRDY output = 1. 

4. The TxEMT/DSCHG pin will refiect only 
the data set change condition. 

5. The TxEN command (CRO) ts ignored 


in synchronous mode, CR7-CRE = 01 

places the EPCI in the automatic SYN/DLE 

stripping mode. The exact action taken de- 
pends on the setting of bits MR17 and MRi16. 

1. In the non-transparent, singie SYN mode 
(MR17 -MR16 = 10), characters in the 
data stream matching SYN1 are not 
transferred to the recerve data holding 
register (RHR). 

2. In the non-transparent, double SYN 
mode (MR17 - MR16 = 00), characters in 
the data stream matching SYN1, or 
SYN2 if immediately preceded by SYN1, 
are not transferred to the RHA 
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Reset CRS5 in response to 
TxEMT changing from 1 to 0 


improved over 2651 


Frst SYN1 of pair 


One 


Reset CRO when Txt MT 
goes from 1 to 0 Then reset 
CR5 when TxEMT goes from 
1 to O 

FE and null character 


3. in transparent mode (MR16 = 1), charac- 
ters in the data stream matctung DLE, or 
SYN1 if immeckately preceded by DLE, 
are not transferred to the RHR. However, 
onty the first OLE of a DLE-DLE pair is 
stnpped. 


Note that automatic stripping mode does not 
attect the setting of the DLE detect and SYN 
detect status bris (SR3 and SR5). 


Two chagnostc sub-modes can also be con- 

figured in loca! loopback mode (CR7 - 

CRE = 10), the following loops are connected 

internally: 

1. The transmitter output is connected to 
the recerver input. 

2. DTR is connected to BCD and RTS is 
connected to OTS. 

3. The receiver is clocked by the transmit 


clock 
4. The BTR, RTS and TxD outputs are heid 


tugh 
5 Tne CTS, BCD, BSR and RxD inputs are 
ignored. 
Additonal requirements to operate in the 
loca! loopback mode are that CRO (TxEN), 
CR1 (OTR), and CR5 (RTS) must be set to 1. 
CR2 (RxEN) ts ignored by the EPCI. 


SCN2664 /SCN68661 


The second chagnostic mode ts the remote 
loopback mode (CR7-CRE=11) In this 
mode: 

1. Data assembied by the recerver are auto- 
matcally placed in the tvansmit holding 
register and retransmitted by the trans- 
mitter on the TxD output 

2. The transmitier is clocked by the receive 
clock. 

3. No data are sent to the loca! CPU, but the 
error status conditions (PE, FE) are se 

4. Tne AxADY. TxADY, and TxEMT/ 
BSTCHG outputs are held high. 

5. CRO (TxEN) is sgnored. 

6. All other signals operate normally 


Status Register 

The data contained in the status register (as 
shown in table 8) indicate recerver and trans- 
mitier conditions and modem/data set status 


SRO is the transmitter ready (TxRDY) status 
bit. ft, and its Corresponding outpul, are valid 
only when the transmitter is enabled if equa! 
to 0, it inchcates that the transmit data holding 
register has been loaded by the CPU and the 
data has not been transferred to the transmit 
ehift register. tf set equal to 1, ft indicates that 
the holding regyster ss ready to accept data 
from the CPU. Tins bit is inibally set when the 
wansmitter ie enabled by CRO. uniess a 
character has previously been loaded into the 
hokhng register. ft is not set when the auto- 
matic echo or remote loopback modes are 
programmed When this bit ss set, the TxADY 
output pin ts low. in the automatic echo and 
remote loopback modes, the output is heid 
hugh. 


SR1, the receiver ready (RXRDY) status bit, 
inckcates the condition of the recere data 
fhoidkng register. 1 set, 4 indicates that a 
character has been loaded into the holding 
register from the recerve shift register and ts 
ready to be read by the CPU If equal to zero. 
there i¢ no new character m the holding 
register. Thus bit 1s cleared when the CPU 
reads the recerve data holding register or 
when the recerver is disabled by CR2. Wnen 
eet, the AxADY output is low. 


The TxEMT/DSCHG bit, SR2. when set. 
indicates either a change of state of the DSA 
(28-pin onty) or BCD wnputs (when CR2 or 
CRO = 1) or that the tansmi shift register has 
completed transmission of a character and no 
new character hes been loaded into the 
transmit data holding register. Note that in 
synchronous mode ths bit will be set even 
though the appropnate ‘'fill'’ character is 
transmitied. TxEMT will not go actrve unti! at 
feast one character has been transmitted tt ts 
cleared by loading the transmit data holding 
register. The DSCHG condition ts enabied 
when TxEN=1 or RxEN=1. It ts cleared 
when the status register is read by the CPU If 
the status register is read twice and SR2 = 4 
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white SR6 and SR7 remain unchanged. then 
@ TxEMT condition exists. When SR2 ts set, 
the TxEMT/DSCHG output is low. 


SR3, when set, indicates a received parity 
error when panty is enabled by MR14. In 
synchronous transparent mode (MR16 = 1). 
with parity disabled, it indicates that a charac- 
ter matching DLE register was received and 
the present character is neither SYN1 nor 
DLE. Thus bit is cleared when the next charac- 
ter following the above sequence 1s loaded 
ito RHR, when the receiver is disabied, or by 
& reset error command, CR4. 


ABSOLUTE MAXIMUM RATINGS' 


Operating ambient temperature” 


Storage temperature 
All voltages with respect to ground? 


The overrun error status bit, SR4, indicates 
that the previous character loaded into the 
receive holding regsster was not read by the 
CPU at the tre a new recerved character 
was transterred mio ft. Thes bit is cleared 
when the recerver ts desabled or by the reset 
error command, CA4. 


In asynchronous mode, bit SR5 signifies that 
the recerved character was not framed by a 
stop bit; i.e., only the first stop bit is checked. 
Hf RHR = 0 when SR5 © 1, a break condition 
% present tn synchronous nontransparent 
mode (MR16 = 0), it inckcates recespt of the 
SYN1 character in singte SYN mode or the 
SYN1 - SYN2 paw in double SYN mode. in 


Note 4 
-65 to +150 
-0.5 to +6.0 


DC ELECTRICAL CHARACTERISTICS*5° 


Data bus high 
Data bus low 
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synchronous transparent mode (MR16 = 1), 
this bit is set upon detecuon of the initia! 

mg characters (SYN1 or SYN1 - 
SYN2) and. after synchronization has ag 
achieved, when ae DLE-SYN! pair is 
ceved. The bit s reset when the scat Is 
disabled, when the reset error command is 
given in asynchronous mode. or when the 
status register is read by the CPU in the 
synchronous mode. 


SR6 and SR7 (28-pin only) reflect the cond:- 
tions of the BCD and DSA inputs respective- 
ty. A low input sets its corresponding status 
bit, and a high input clears it. 
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AC ELECTRICAL CHARACTERISTICS‘ 5® 


Set-up and hold time 


fas Address set-up 

tan Address hoid 

tes R/w contro! set-up 
ton F/w contro! hoid 
tos Osta set-up for write 
torn Data hold for write 


RX data set-up 
RX data hoid 


Data delay time tor reac 
Data bus fioating time for read 
CE to CE delay 


input clock frequency 
Baud rate generator (2661A,8) 
Baud rate generator (2661C) 
x 


Baud rate high (2661A,8) 
Baud rate high (2661C) 
Baud rate iow (2661A,B) 


Baud rate iow (2661C) 
Txt or Ax high 
Txt or Rxt tow 


TxD delay from taliing edge of Txt 
Skew between TxD changing and falling 
edge of Txt output® 


1. Svesses above those trsted unde: Absolute Maximum Ratings may cause 
permanent damage to the dence Thus ss @ stress rating only and funcbonal 
operaton of the device at these o at any other condition above those 
mdhcated in the operstior section of this specriication es not mphed 

2 For operating at elevated temperatures. the device must be derated based 
on + 150°C maximum, junction temperature 

3 Tres product inciudes circunry specificalty designed tor the protection of is 
@terna! devices from the damaging effects of excessive static charge 
Nonetheless, 1 1s suggested that conventionai precautions be taken to avord 
e@pplying any voltages large than the rated mauma 

4. Parameters are valid over operating temperature range unless othermse 
specihes See ordenng code table for apphcable temperature range and 
operating supply range 
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aenermeee mene 8 oe ee 8 en rere 


C. = 150pF 
Cc. = 150pF 


MHz 
4.9152 | 4.9202 
5.0686 | 5.0738 
1.0 
ns 


C, = 150pF 650 ns 
C, = 150pF 


5 Alt votiage measurement are referenced to ground Al! me measurements 
are at the 50% level for inputs (excep! ign, and tan.) and at 0 BV and 2 OV 
tor outputs. input levels swing between 0.4V and 2 4V, with @ transmon ume 
of 20ns maxmum 

6. Typrca! vaives ere at + 20°C, typical supply voltages and typica! processing 
parameters 

7. INTR, TxADY, RxABY and TxEMT/BSTHG outputs ave open drain 

8 Parameter appkes when wera! transmstie: clock is used 

9 Under test condmons of 5.0688MHz fgag (2661C) anc 4 9152MHz tpnce 
(2661A,8). tenn 8nd ign, measured at Vy, anc V,, respectrvely 

10. in asynchronous toca! loopbeck mode. using 1X ciock the following 
parameters apply. tar = 0.B3MH2 max and tay, = 700ns min 
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TIMING DIAGRAMS 


RESET 


TRANSMIT RECEIVE 


1 OY THE 
(1, 16, OR 64 CLOCK PERIODS) 


READ AND WRITE 


: eee 
white 2 aA ee TO 
bi) | 
alan sioarmc | K van X oaTavaio Xe carne 
too tor 
ares 
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TIMING DIAGRAMS (Continued) 


TxRDY, TxEMT (Shown for 5-bit characters, no parity, 2 stop bits [in asynchronous mode)) 


Ta€ an 
1,2,3,4,8,%1,2,3,4,868,1,2,393,4,8,1%1,2,3,4,8,%,2,3,4,8 
TD | _oavay =f —oataz2 =f avast swt fate 
: | { | { | 
{ 
{ 
j 
i 


= 


OATA 1 OATA 2 DATA OATA 4 
ow O-——@ A,1,2,3,4,8,8 CC a,1,2,3,4,8,8 € A,4,2,3,4,68 ,8 CC wm—O—waAai,? 
! { | i | 
3 Txt j { r 
] | t { { 
{ i { | 
TaRDY t 
: TxemT 
CE FOR 
€ 
OF THA 
GATA 1 DATA 2 DATA 3S OATA 4 
Waren 
COTES. 


TxEMT goes tow at the begmnning of the test data bn o ff panty 6 enabled. st the begnrung of the parity or. 
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TIMING DIAGRAMS (Continued) 


EXTERNAL SYNCHRONIZATION WITH XSYNC | 
| 


Q 
‘ tog = XSYNC SETUP TIME = 300ns 
ty @ XSYNC WOLD TIME = ONE RaC 


XSVNC 


Lreaienaianiocits eit 


CHARACTER ASSEMBLY 


BREAK DETECTION TIMING 


Ax CHARACTER = § BITS. NO PARITY 


Re « 16 OR 64 


LOOK FOR START BIT = LOW /IF RxD IS HIGH. LOOK FOR HIGH TO LOW TRANSITION) 
FALSE START BIT CHECK MADE (RxD LOW) 

‘ 

‘ 


20 


MISSING STOP BIT 
DETECTED SEY FE BIT? 


MISSING STOP BIT DETECTED SET FE BIT 
O—» RHA ACTIVATE ALROY SET BKOET Pin 

RxD INPUT —e RaSR UNTIL A MARK TO SPACE 
TRANSITION OCCURS 


ist OATA BIT 
SAMPLED 


MOTE: 
* the stop On 3s present the start bi search wii commence mmechstety 
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TIMING DIAGRAMS (Continued) 


RxRDY (Shown for 5-bit characters, no parity, 2 stop bits [in asynchronous mode)) 


SYNOET 


sg 


SYNCHRONOUS NODE 


©, eee 
ZEFOR y S| A F ee: oo 
READ 


coset 
MEAD READ READ AMR MEAD RHA READ RHA READ AHR 
STATUS STATUS (DATA 1) (DATA 2) (OaTa 3) (DATA 3; 


C ym, Or A, 32,2, 35 4, S 


Bendy rn L Q 
OVERAUN 
STATUS 811 


READ RHR READ RHR 
(DATA 1) ; (OATA 3, 


ASYNCHRONOUS MODE 


~~ aor 
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TYPICAL APPLICATIONS 


ASYNCHRONOUS INTERFACE TO CRT TERMINAL 


ASYNCHRONOUS INTERFACE TO TELEPHONE LINES 


5c 


INTERFACE 


Bl aa Bs 8 


February 20, 1985 16 


Segnetcs Microprocessor Products Product Speecriication 


Enhanced Programmable Communications SCN26641 /SCN68664 
interface (EPC) d 


TYPICAL APPLICATIONS (Continued) 


SYNCHRONOUS INTERFACE TO TERMINAL OR PERIPHERAL DEVICE 


DATA BUS 


coy 


TxD 
SYNCHRONOUS 


aC een TERMINAL OR 
SCN26E1 Ree, ence ne etl PERIPHERAL 


DEVICE 
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APPENDIX B 


Engineering Drawings 


FARTS LIST 


C3 INC. RESTON, VIRCINIA 


NEW DUAL FORT COMMUNICATIONS ADAPTOR (DPCA) 


PARTS LIST NO. 


# REVISIONS # 


ASSY WD. 480040 K06 


400025 REV 10 05/02/85 AUTHORIZATION L G Brennesan 


DEE-TE-DE SE-HE SE HE HE GENE SESE SE OE BE Be BE ERE SEN Ste SE HE Ste SE SE She DEDEDE SE-te 4 S-E S E SE-B 96 4E 2-0 GEOG BE 06 OE-0E-2E 2 SEE AE OEE $8 SEES EOE SE 


DATE 


03/17/80 
03/14/80 
07/23/80 
08/18/80 
09/25/80 
09/27/80 
06/21/83 
06/07/84 
11/27/84 
05/02/85 


ITEM CHANCE AND AUTH 


COMNRECTED COSTS & QTY 

ADDED 10K, DIODES FOR 480040K01 

UF‘ DATED PARTS LIST 

CHANGED .01 CAF (SYNC) TO .00468 TO MATCH 74LS133 
ITEM 1 FO1 TO ROzs ITEM 24 PRIME SOURCE 

ITEM 68,79 ,SPECIFIED 

added 1NV14, 1K, 1000pf. De) .0048 per ECN-83-002 
kO08: Modifzed per ECN-84-007 

ROY: Modified per ECN-84-009 

Rids Modified per ECN-85-007 


LGB 
LGB 
LGB 
LGB 


* PART NUMBER *# 
460023 R03 


7400 
7404 
7406 
7431 
741814 
7423 
7427 
7430 
7432 
7438 
7474 
7484 
74175 
74824} 
748241 
74LS245 
87245 
DFB304 
748133 
74276 
25LS2521 
8T264 
26802 
9402 
74123 
2661C 
881S120 
880120 


* MFCR # # 


DESCRIPTION # 
C3 DPCA FCE per 440016 RO2 
QUAD 2 INPUT NAND 

HEX INVERTER 

QUAD 2 INPUT AND 

TRIPLE 3 INPUT AND 

HEX INVERTER (SCHMIT) 

DUAL 4 IN AND 

TRIPLE 3 INPUT NOK 

8 INPUT NAND 

QUAD 2 INFUT OR 

QUAD 2 INPUT NAND BUFFER (0C) 

DUAL D FLIF DLOF 

QUAD 2 INFUT EXCLUSIVE OK 
QUAD D FLIP-FLOF 

OCTAL BUFFER 

OCTAL BUFFER 

OCTAL BUS TRANSCEIVER (TS) 


SIGs 
NAT ,AMD ENGN ALT FOR 74LS245 
43 INPUT NAND 
Tl QUAD J-K FLOM 
AriD & BIT COMPARITOR 
QUAD BUS RECEIVER (TS) 
AMD DUAL ONE SHOT 
TI DUAL RETRIC MULTI 
SIG EPC] 
NATL DUAL LINE RCVR 
NATL ALT CAOS 


QTY 


oY 


ALT 


ITEM 


33 


£ 


37 


* PART NUMBER # 


96340 
mc34880 
4310R101472 
750-101-R4.7K 
4306R101472 
750-61-R4,7K 
2400046 

2410036 

87227-7 

mF050 

7812CP 

UA7812¢ 
LMQAOT-12 
UA7812UC 
79120P 

UA7912¢ 
LMG20T-12 
UA7912UC 

100 OHM 1-4W 5Z 
470 OHM 1-4 Sx 
1K 1-40 5% 
4.7K 1-40 52 
10K 1-4 Sx 

15K 1-40 52 

33K 1-40 5% 
120K 1-40 5% 
1NS817 

1N914 


1N4445 


* MFCR # 
FCHLD . TI 
MOT 
ROURNS 
CTS 
BOURNS 
CTS 

EECO 

EECO 

AMF 

CTS KNIGHT 
MOTOROLA 
TI 
NATIONAL 
FCHLD 
MOTOROLA 
TI 
NATIONAL 


FCHLD 


"MOTOROLA 


DESCRIPTION # 


DUAL LINE DRIVER 
DUAL LINE DRIVER 
4.7K SIP RES PAK 
4.7K SIP RES PAK 
4.7K SIP RES PAK 
4.7K SIP RES PAK 


SPST FORM A 4 POS SWITCH 
SPDT FORM C 3 POS SWITCH 


7-pos .025" sq double row hdr 


5.0688 MHZ XTAL 
+12V REGULATOR 
+12V REGULATOR 
+12V REGULATOR 
+12V REGULATOR 
-12V REGULATOR 
-12V REGULATOR 
-12V REGULATOR 
-12V REGULATOR 

RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 
RESISTUR 
RESISTOR 
RESISTOR 
RESISTOR 
DIODE 
DIODE 
FAST SW DIODE 


ALT 


ITEM 


63 
64 


* FART WMUMBER # 


SGA-T22 
SGA-D10 
SGA-D50 
SGA-DE8 


T362A334K050AS 
T342A1 05KOS0AS 
TVA 1148 

CKOS 104K 


V18ZA1 


2046404- 1 
205817-1 


3-86018-4 


87224-2 


67227-4 


530153-2 


350-1300-09-07 
4-40 1/4 screw 


4-40 hex mit 


SGA-048 


435146-2 


7BB04 


* MFCR # 


SFRACUE 
SFRACUE 
SPRAGUE 


KEMET 


GE 


% 


AU's 


AF 


CAMBION 


SPRACUE® 


Alternates for item 34 - EECO 2400040: 


AMY 


Grayhi})} 


DESCRIPTION " 

220 PF CAF 

0001 UF (1000 FF) 

0005 MICROFARAD CAF 

00068 MICROFARAD CAF 

033 MICROFARAD TANTALUM CAF 
1.0 MICROFARAD TANTALUM CAP 
3 WICROFARAD CAP 
DECOUFLING CAP 

Varistor, 14V¥DC continuous 
25 PIN MALE CONN 

25 FIN FEMALE HDWRE 

84 PIN CONNECTOR 

2-pos .025" sq header 
é-pos .025" sq double row hdr 
6.100" 2-pos shunt 

8 PIN IC SOCKET 

14 PIN IC SOCKET 

16 PIN IC SOCKET 

20 PIN IC SOCKET 

28 PIN IC SOCKET 

STANDOFF 

4-40 1/4" ss phillips scree 
4-40 hex nut 


68pf ,20Z(mx) ,10vian) cer cap 


SPST 4 position DIP seitch 


SPST 4 position DIP switch 


QTY 


se NN WN WN 


ALT 
ALT 


ITEM 
85 


91 


92 


# PART NUMBER # 


204-4 


Alternates for item 37 - 


435470-2 
78J03 
206-123 


a MFCR «# # DESCRIPTION # 
cTs SPST 4 position DIP switch 

EECO 2410036: 
AMP SPDT 3 position DIP switch 
Grayhill SPDT 3 position DIP switch 
cTs SPDT 3 position DIP saitch 


.The following items, although not part of 


the FC board assembly, should be purchased 


in coordination with the FC boards. 


(These items should be included in the “Half-Board” kit.) 


415-7036-01 


4-40 1/4 SCREW 


4-40 HEX NUT 


CAMEION CARD EJECTOR 
FIN GUIDE 

4-40 1/4 SS PHILLIPS SCREW 

4-40 SS HEX NUT 


#Or equivalent 


QTY 
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ALT 
ALT 
ALT 
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